We have conducted H 2 O partitioning experiments between wadsleyite and 12 ringwoodite and between ringwoodite and perovskite at 1673K and 1873K, respectively. 13 These experiments were performed in order to constrain the relative distribution of H 2 O 14 in the upper mantle, the mantle transition zone, and the lower mantle. We successfully 15 synthesized coexisting mineral assemblages of wadsleyite-ringwoodite and 16 ringwoodite-perovskite that were large enough to measure the 
Introduction 37
Water, the most abundant volatile component on the Earth's surface, has been 38 supplied to the Earth's mantle by subducting slabs from the lithosphere (e.g. Irifune et 39 al.,1998; Ohtani et al., 2004) . Because water influences the physical properties and 40 melting temperature of minerals, it is important to constrain the potential amount of 41 water in nominally anhydrous phases at various depths in the Earth's mantle. 42
Olivine (α-phase) and the high pressure polymorphs of olivine are the most abundant 43 minerals in the upper mantle, and the high-pressure polymorphs of olivine, wadsleyite 44 (β-phase), and ringwoodite (γ-phase), can contain up to 2-3 wt% of H 2 O in their crystal 45 structures (e.g. Inoue et al., 1995 Inoue et al., , 1998 Kohlstedt et al., 1996) . However, the 46 partitioning data of H 2 O between these minerals are few except for the 47 4 turning off the electric power. The recovered charges were polished for phase 99 identification and chemical analysis. 100
The phases were identified by a micro-focused X-ray diffractometer and by 101 micro-Raman spectroscopy. The chemical compositions were determined by EPMA and 102 the water content of the minerals was measured by SIMS at Hokkaido University. 103
The SIMS instrument used in the present study was the Cameca IMS-3F ion mass 104 microanalyzer. The polished samples were coated with a gold film 300Å in thickness 105 for SIMS analysis. A primary beam operated at ~10 nA, 12.5 kV used natural amphibole crystal with a water content of 1.66 wt % for a standard, which 112 was determined by a hydrogen gas manometry method with the accuracy of ±0.1 wt% 113 (Miyagi and Yurimoto, 1995) . In addition, San Carlos olivine was used for the 114 background H intensities, because the H concentration is considerably small (10-60 115 ppm: Kurosawa et al. 1997 We observed the coexistence of wadsleyite and ringwoodite at pressures of 15.6 to 145 16.5 GPa under anhydrous conditions, whereas the coexistence of both wadsleyite and 146 ringwoodite were not observed below 16.4 GPa under hydrous conditions (Table 2) . 147
This shows that the phase boundary between wadsleyite and ringwoodite moves to 148 higher pressure under water-bearing conditions. 149 Table 4 shows the Fe/(Mg+Fe) in wadsleyite and ringwoodite and the corresponding 150 partition coefficient at each pressure. We define the partition coefficient, Kd, as 151 (Fe/Mg) γ/ (Fe/Mg) β . The Kds were ~1.6-1.7 in both the anhydrous and hydrous systems, 152 which are consistent with our previous report (Inoue et al, 2010) . 153 conditions. 221 Table 6 shows the H 2 O contents in wadsleyite and ringwoodite at ~16.5 GPa and 222 1673K, and the corresponding partition coefficient. The H 2 O contents in wadsleyite and 223 ringwoodite at ~16.5 GPa and 1673K were 1.8-2.3 wt% and 1-1.25 wt%, respectively. 224
In E1788, the H 2 O content was higher than that in the other runs, because the 225 temperature was estimated by the power supply and the generated temperature may 226 have been lower than 1673K. For this reason, the amount of hydrous melt was small and 227 the H 2 O contents in the crystals became higher in E1788. In spite of this difference, thethis result shows that wadsleyite favors H 2 O twice as much when compared to 230
ringwoodite. 231 Table 7 shows the H 2 O content in ringwoodite and perovskite at ~23 GPa and 1873K, 232 and the partition coefficient. The H 2 O content in ringwoodite and perovskite at ~23 GPa 233 and 1873K were 0.6-0.8 wt% and less than 0.1 wt%, respectively. Because the H 2 O 234 content in perovskite was quite small, the resulting calculated partition coefficient 235 between ringwoodite and perovskite exhibits larger scatter. Nevertheless, the results 236
show that the partition coefficient between ringwoodite and perovskite 237 (Kd=(H 2 O) γ /(H 2 O) Pv ) could be determined to be ~15 in average; this result shows that 238 ringwoodite favors H 2 O 15 times more compared with perovskite. 239
We have already determined that the partition coefficient between olivine and 240 
